The presence of amide groups on the dicarboxylic amino acids was suggested from the formation of a,w-diamino acids by the reaction of RESSLER and KASHELIKAR5) and the free carboxyl groups were estimated by titration with the hydroxymate method applied to methyl esters6).
The complete structures of bacillomycin D and bacillomycin L were revised by FAB mass spectrometry and by Edman degradation of the derivatives resulting from the N-bromosuccinimide reaction.
The homologous components of both series of antibiotics were separated by HPLC and the ,3-amino acids were identified by capillary gas chromatography. 
The presence of amide groups on the dicarboxylic amino acids was suggested from the formation of a,w-diamino acids by the reaction of RESSLER and KASHELIKAR5) and the free carboxyl groups were estimated by titration with the hydroxymate method applied to methyl esters6).
Recently, these antibiotics were studied by fast atom bombardment (FAB) mass spectrometry and the molecular weights were found one mass unit less than the expected values. This difference could be due to the presence of an Asn or a Gln residue instead of an Asp or a Glu residue and such a discrepancy is not surprising in view of the imprecision of quantitative methods used in the previous work.
On the other hand, reinvestigation of homologous 8-amino acids from iturin A using HPLC and NMR spectrometry by IS0GAI et al. showed that they consist of a mixture of n-C13, n-C14, anteiso-C15, iso-C15, n-C15 and n-C18 (3-amino acids with n-C14 and iso-C13 as major components7). More recently, WINKELMANN et al. isolated from a strain of B. subtilis a peptidolipid complex of the iturin group containing six 8-amino acids with a high proportion of iso-C168). Notably no fragmentation peaks were observed in the FAB mass spectra of bacillomycin D and bacillomycin L, which was possibly due to their cyclic structure.
Edman Degradation of the Peptide Chain
The cyclic structure of the peptide chain was opened up as described previously3) by N-bromosuc- Table 1 . Thus, in bacillomycin D, the free carboxyl group belongs to the L-glutamyl residue thereby indicating that the L-Asx residue linked to the COOH group of the R-amino acid must be an L-asparaginyl residue. In bacillomycin L both L-Asx and L-Glx residues of the sequenced peptide chain are amidated and the free carboxyl group must be that of L-Asp residue linked to the COOH group of the p-amino acid. Identification of p-Amino Acid and Separation of Homologous Antibiotics
The structure of the P-amino acid components of bacillomycin D and bacillomycin L were specified by gas chromatography on SP 2100 capillary column of the N-trifluoroacetyl methyl esters in comparison with those of iturin A which have been extensively studied previously7).
The elution profiles are drawn in Fig. 2 and the percentages of each component are indicated in Table 2 .
In both antibiotics, C14 and C15 R-amino acids were the major components with a lower percentage of C16 components. The homologous bacillomycins D and L were separated by HPLC on a Lichrosorb RP18 column with acetonitrile -10 mm ammonium acetate (1.6: 3) as elution solvent; Fig. 3 gives the elution profiles.
Each peak may be associated with the nature of the A-amino acid component: peak a: n-C14 R-amino acid, b: anteiso-C15, c: iso-C15, d: iso-C16 and e: n-C16.
In conclusion, the following revised structures have been established for bacillomycin D and bacillomycin L. 
